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(57) The present invention is a process for the pro- 
duction of polyarylene sulfide based resin, wherein in 
washing a polyarylene sulfide based resin with a mixed 
solvent of an aprotic organic solvent and water in a sof- 
tened or molten state, the polyarylene sulfide based res- 
in partially dissolved in the washing liquid is recovered, 
to be specific, the polyarylene sulfide based resin dis- 



solved in the washing liquid is precipitated, separated 
and recovered by cooling the washing liquid after wash- 
ing and/or adding water to the washing liquid, and it is 
reused. According to the present invention, capable of 
being provided is a process for the production of pol- 
yarylene sulfide based resin in which the polyarylene 
sulfide based resin formed by polymerization is scarcely 
lost in washing the above resin with a solvent. 
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Description 

TECHNICAL FIELD 

[0001] The present invention relates to a process for s 
the production of polyarylene sulfide resins. More spe- 
cifically the present invention relates to a process for the 
production of polyarylene sulfide based resin in which 
in washing the polyarylene sulfide based resin formed 
by polymerization with a solvent, the resin partially dis- 10 
solved in the solvent is recovered and reused to thereby 
raise a yield of the resin. 

BACKGROUND ART 

[0002] Polyarylene sulfide based resins (hereinafter 
referred as a "PAS based resin"), particularly polyphe- 
nylene sulfide based resins (hereinafter referred as a 
"PPS based resin") out of them are known as engineer- 
ing plastics which are excellent in a mechanical 20 
strength, a heat resistance, a flame retardancy and a 
solvent resistance and which have good electrical char- 
acteristics and a high rigidity, and they are widely used 
as various materials such as materials for electronic and 
electric equipment parts and the like. 25 
[0003] A process in which a dihalogenated aromatic 
compound such as p-dichlorobenzene is reacted with a 
sodium salt such as sodium sulfide in an aprotic organic 
solvent such as N-methyl-2-pyrrolidone (hereinafter re- 
ferred as the "NMP") has so far usually been used for 30 
producing the above resins. In the above process, how- 
ever, sodium halide is by-produced, and this sodium hal- 
ide is introduced into the resin since It is insoluble in the 
solvent such as NMP and the like. Accordingly, it has 
been impossible to sufficiently remove sodium halide 35 
contained in a PAS based resin even when the resin is 
washed with a large amount of water after polymeriza- 
tion. 

[0004] Accordingly, attentions have been paid to po- 
lymerization carried out using a lithium salt in place of a 40 
sodium salt. Lithium halide by-produced during polym- 
erization is soluble in a lot of aprotic organic solvents 
(solvents for polymerization) such as NMP, and there- 
fore it becomes possible to relatively readily reduce a 
concentration of lithium contained in the resin. However, *s 
by-produced lithium halide remains in a PAS based res- 
in as an impurity, and it has been impossible to suffi- 
ciently remove it even when washed with a large amount 
of water after polymerization. 

[0005] A method in which a polyarylene sulfide based so 
resin staying in a softened or molten state is washed 
with a solvent such as an organic amide-water mixed 
solvent and the like is proposed as a method for effec- 
tively removing alkali metal halides by-produced in pro- 
ducing a polyarylene sulfide resin (refer to, for example, 55 
Japanese Unexamined Patent Application Laid-Open 
No. 228023/1986 and Japanese Unexamined Patent 
Application Laid-Open No. 207027/1995). In the above 



washing methods, however, although alkali metal hali- 
des can effectively be removed, a part of the polyarylene 
sulfide resin is dissolved in the liquid phase together with 
the alkali metal halides, and therefore the problem that 
the polyarylene sulfide resin obtained is reduced in a 
yield has been involved therein. 
[0006] The present inventors have proposed a meth- 
od in which a solvent saturated with a PAS based resin 
is used as a washing liquid for the purpose of overcom- 
ing the above problem (refer to Japanese Unexamined 
Patent Application Laid-Open No. 273174/2000). How- 
ever, when the above method is applied to an actual pro- 
duction process, involved therein are the problems that 
it is difficult to control a flow amount of a washing liquid 
in a washing step and that pipelines in a production ap- 
paratus are complicated. Further, according to the 
above method, a loss in a PAS based resin is reduced, 
but there has been the problem that a part of the PAS 
based resin is dissolved in the washing liquid and lost 
together with the washing liquid, so that the satisfactory 
yield is not necessarily obtained. 

DISCLOSURE OF THE INVENTION 

[0007] The present invention has been made in light 
of the problems described above, and an object thereof 
is to provide a process for the production of polyarylene 
sulfide based resin in which the polyarylene sulfide 
based resin is scarcely lost in washing the above resin 
with a solvent, 

[0008] Intensive researches repeated by the present 
inventors in order to solve the problems described 
above have resulted in finding that the dissolved pol- 
yarylene sulfide based resin can be separated and re- 
covered by cooling a washing liquid used for washing 
the polyarylene sulfide based resin and/or adding water 
to the washing liquid, and thus the present invention has 
been completed based on such knowledge. 
[0009] That is, the summary of the present invention 
comprises the following contents. 

(1) A process for the production of polyarylene 
sulfide based resin comprising a step of washing a 
polyarylene sulfide based resin in a softened or mol- 
ten state with a mixed solvent of an aprotic organic 
solvent and water, wherein the polyarylene sulfide 
based resin partially dissolved in the washing liquid 
is recovered and reused. 

(2) The process for the production of polyarylene 
sulfide based resin as described the above item (1 ), 
wherein a recovery of the polyarylene sulfide based 
resin dissolved in the washing liquid is carried out 
after precipitating and separating by at least one se- 
lected from cooling the washing liquid after washing 
or adding water to the washing liquid. 

(3) The process for the production of polyarylene 
sulfide based resin as described in the above item 
(2), which f urthercomprises the steps of adding an- 
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other polyarylene sulfide based resin; and washing 
with a mixed solvent of an aprotic organic solvent 
and water in a softened or molten state. 
(4) The process for the production of polyarylene 
sulfide based resin as described in the above item 
(2), which further comprises the steps of crushing 
the recovered polyarylene sulfide based resin; dry- 
ing them; and reusing in the form of powder. 

BRIEF DESCRIPTION OF THE DRAWING 

[0010] 

Fig. 1 is a flow diagram showing a continuous proc- 
ess of polymerization and washing in which the 
present invention is applied. 

BEST MODE FOR CARRYING OUT THE INVENTION 

[001 1] In the production process of the present inven- 
tion, a polyarylene sulfide based resin (PAS based res- 
in) has to be washed in a softened or molten state, and 
when the PAS based resin staying in a solidified state 
is washed, there is the inconvenience that impurities 
such as alkali metal halides and the like are not suffi- 
ciently removed. 

[0012] The PAS based resin to which the production 
process of the present invention can be applied shall not 
specifically be restricted and includes, for example, pol- 
yarylene sulfide based resins obtained by subjecting p- 
dichlorobenzene and a sulfur source to polycondensa- 
tion reaction in an organic polar solvent by a publicly 
known method. In general, known as the PAS based res- 
in are resins having a molecular structure which is sub- 
stantially linear and does not have branched or cross- 
linked structures and resins having branched and cross- 
linked structures depending on the production process- 
es thereof, and either of the above types is effective in 
the present invention. The PAS based resin includes the 
homopolymers or the copolymers containing 70 mole % 
or more, preferably 80 mole % or more of a para-arylene 
sulfide unit as a repetitive unit. The copolymer structural 
unit includes, for example, a meta-phenylene sulfide 
unit, an ortho-phenylene sulfide unit, a p,p*-diphe- 
nyleneketone sulfide unit, a p.p'-diphenylenesulfone 
sulfide unit, ap.p'-biphenylene sulfide unit, ap.p'-diphe- 
nyleneether sulfide unit, a p.p'-diphenylenemethylne 
sulfide unit, a p,p'-diphenylenecurnenyl sulfide unit and 
a naphthyl sulfide unit. In addition to the substantially 
linear polymers described above, branched or cross- 
linked polyarylene sulfides obtained by polymerizing 
with a small amount of a monomer having three or more 
functional groups as a part of the monomer or blended 
polymers obtained by blending the above polymers with 
the linear polymers described above can also be objects 
for applying the production process of the present in- 
vention. 

[0013] The PAS based resin to which the production 



process of the present invention is applicable can be ob- 
tained by reacting a dihalogenated aromatic compound 
and metal sulfide in a polar organic solvent. 
[0014] The dihalogenated aromatic compound used 
5 for producing the above PAS bases resin includes, for 
example, dihalogenated benzenes such as m-di- 
halobenzene and p-dihalobenzene; dihalogenated 
alkyl-substituted benzenes or dihalogenated cycloalkyl- 
substituted benzenes such as 2,3-dihalotoluene, 2,5-di- 
*o halotoluene, 2,6-dihalotoluene, 3,4-dihalotoluene, 2,5- 
dihaloxylene, 1 -ethyl-2,5-dihalobenzene, 1 ,2,4,5-te- 
tramethyl-3,6-dihalobenzene, 1 -n-hexyl-2,5-dihaloben- 
zene and 1-cyclohexyl-2,5-dihalobenzene; dihalogen- 
ated aryl-substituted benzenes such as 1 -phenyl-2,5-di- 
*5 halobenzene, 1-benzyl-2,5-dihalobenzene and 1-p- 
toluyl-2,5-dihalobenzene; dihalogenated biphenyls 
such as 4,4'-dihalobiphenyl; and dihalogenated naph- 
thalenes such as 1 ( 4-dihalonaphthalene, 1,6-di- 
halonaphthalene and 2,6-dihalonaphthalene. 
20 [0015] Metal sulfides represented by alkali metal 
compounds such as sodium sulfide, lithium sulfide and 
potassium sulfide can mainly be used as the metal 
sulfide used for producing the above PAS based resin. 
They may be used alone or in a mixture of two or more 
25 kinds thereof. Also, they can be used in combination 
with alkali earth metal sulfides and other sulfur sources. 
[0016] In general, aprotic polar organic compounds 
(for example, amide compounds, lactam compounds, 
urea compounds, organic sulfur compounds and cyclic 
organic phosphorus compounds) can be used as the 
aprotic organic solvent used for the present invention in 
the form of a single solvent or a mixed solvent. 
[0017] Among the above aprotic organic solvent, ex- 
amples of the amide compounds described above in- 
35 elude N,N-dimethylformamide, N.N-diethylformamide, 
N,N-dimethylacetamide, N,N-diethylacetamide, N,N- 
dipropylacetamide and N,N-dimethyibenzoamide. 
[0018] Examples of the above lactam compounds in- 
clude caprolactam, N-alkylcaprolactams such as N- 
40 methylcaprolactam, N-ethylcaprolactam, N-isopropylc- 
aprolactam, N-isobuty (caprolactam, N-n-propylcaprol- 
actam, N-n-butycaprolactam and N-cyclohexylcaprol- 
actam, N-methyl-2-pyrrolidone (NMP), N-ethyl-2-pyrro- 
lidone, N-isopropyl-2-pyrrolidone, N-isobutyl-2-pyrro- 
45 Udone, N-n-propyl-2-pyrrolidone, N-n-butyl-2-pyrro- 
lidone, N-cyclohexyl-2-pyrrolidone, N-methyl-3-methyl- 
2-pyrrolidone, N-ethyl-3-methyl-2-pyrrolidone, N-me- 
thyl-3,4,5-trimethyl-2-pyrro!idone, N-methyl-2-piperi- 
done, N-ethyl-2-piperidone, N-isopropyl-2-piperidone, 
so N-methyl-6-methyl-2-piperidone and N-methyl-3-ethyl- 
2-piperidone. 

[0019] Examples of the above urea compounds in- 
clude tetramethylurea, N,N'-dimethylethyleneurea and 
N,N'-dimethylpropyleneurea. 
55 [0020] Further, examples of the above organic sulfur 
compounds include dimethyl sulfoxide, diethyl sulfox- 
ide, diphenylsulfolane, 1 -methyl- 1-oxosu If olane, 
1 -ethyl-1 -oxosulfolane and 1 -phenyl-1 -oxosulfolane. 
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Also, examples of the above cyclic organic phosphorus 
compounds include 1 -methyl-1-oxophosphorane, 1-n- 
propyl-1 -oxophosphorane and 1 -phenyl-1 -oxophos- 
phorane. 

[0021] The above various aprotic polar organic com- 
pounds each can be used as the aprolic organic solvent 
described above alone or in a mixture of two or more 
kinds thereof and further in a mixture with other solvent 
components which do not hinder the object of the 
present invention. 

[0022] Among the various aprotic organic solvents 
described above, N-alkylcaprolactams and N-alkylpyr- 
rolidones are preferred, and N-methyl-2-pyrrolidone is 
particularly preferred. 

[0023] In the present invention, a fixed proportion of 
water has to be added as a washing solvent together 
with the aprotic organic solvent in order to control a sol- 
ubility of the PAS based resin, and the mixed solvent of 
the aprotic organic solvent described above and water 
is used for washing the PAS based resin. Water used 
by mixing with the aprotic organic solvent shall not be 
specifically restricted, and distilled water is preferred. A 
mixing ratio of the aprotic organic solvent to water is 
preferably 55/45 to 95/5, particularly preferably 65/35 to 
90/10 and further preferably 70/30 to 85/15 in terms of 
a mass ratio (aprotic organic solvent/water). 
[0024] When a mixing ratio of water exceeds 45 mass 
%, the PAS based resin is less liable to become a sof- 
tened or molten state, and there is the anxiety that the 
PAS based resin is solidified. On the other hand, when 
a mixing ratio of water is less than 5 mass %, all part of 
the PAS based resin is dissolved and turned into a ho- 
mogeneous solution, so that it can not be washed. 
[0025] In respect to a concentration of the PAS based 
resin in washing, the PAS based resin to be washed is 
preferably 1 0 to 400 g. particularly preferably 50 to 300 
g and further preferably 1 00 to 250 g per liter of the apro- 
tic organic solvent. When an amount of the PAS based 
resin in washing exceeds 400 g, the washing efficiency 
tends to be reduced, and when it is less than 10 g, the 
economical efficiency is inferior. 
[0026] The washing temperature is preferably 220 to 
300°C, particularly preferably 230 to 270°C and further 
preferably 240 to 260°C. When the washing tempera- 
ture exceeds 300°C, the PAS based resin is decom- 
posed, and when the washing temperature is lower than 
220°C, the PAS based resin is not softened or molten. 
[0027] In the production process of the present inven- 
tion, the PAS based resin is washed in the manner de- 
scribed above, and then this washing liquid is cooled 
and/or water is added thereto, whereby the PAS based 
resin dissolved therein is precipitated from the washing 
liquid and recovered. In this case, the cooling tempera- 
ture shall not specifically be restricted as long as it is a 
temperature at which the PAS based resin forms precip- 
itates, and in general, the cooling temperature is prefer- 
ably 200 P C or lower, more preferably 150°C or lower 
and particularly preferably 1 00°C or lower. 



[0028] When adding water, an addition amount of wa- 
ter may be an amount in which the PAS based resin dis- 
solved forms precipitates. An amount in which a com- 
position of water after adding water is more than 50 

5 mass % based on the solvent such as N-methyl-2-pyr- 
rolidone (NMP) is preferably added, and an amount in 
which it is more than 80 mass % is more preferably add- 
ed. The washing liquid in which the PAS based resin is 
dissolved is preferably concentrated in advance by sub- 

10 jecting to operation such as distillation. 

[0029] Means which have so far been used for solid- 
liquid separation such as centrifugal separation, filtra- 
tion and still standing separation can be used as a meth- 
od for separating and recovering the PAS based resin 

15 precipitated in the above manner. The PAS based resin 
separated may be added as it stays in a wet state to the 
PAS based resin to be subjected to next washing or it is 
dried after washed and recovered in the form of the pow- 
der-like PAS based resin, and it can be mixed with the 

20 PAS based resin of the product. 

[0030] A process shown in Fig. 1 in which polymeri- 
zation and washing of the PAS based resin are repeated 
several times can be illustrated as the application of the 
present invention. For example, a continuous process 

25 in which the PAS based resin is obtained by polymeri- 
zation and then washed with a mixed solvent (washing 
solvent) of an aprotic organic solvent and water (B: 
washing 1) and in which the PAS based resin partially 
dissolved in the above washing liquid is precipitated, re- 

30 covered (I: polymer 2) and recycled directly to a melting 
washing system (Case 1). Further, a process in which 
the polymer 2 is refined, dried and then mixed with a 
polymer 1 obtained passing through washing treatment 
can be arranged in a certain case (Case 2). 



35 



45 



EXAMPLES 



[0031] Next, the present invention shall be explained 
in further details with reference to examples, but the 
40 present invention shall by no means be restricted by 
these examples. In this case, "%" is based on mass un- 
less otherwise described. 



Comparative Example: 



[0032] An autoclave having a capacity of 1 liter was 
charged with 25.0 g (0.544 mole) of lithium sulfide, 80.0 
g (0.544 mole) of p-dichlorobenzene, 1.14 g (0.0272 
mole) of lithium hydroxide monohydrate, 4.41 g (0.245 

50 mole) of water and 235 milliliter of N-methyl-2-pyrro- 
lidone (NMP) to carry out polymerization reaction at the 
temperature of 260°C for 3 hours. 
[0033] After finishing the reaction, an ammonium 
chloride aqueous solution (ammonium chloride: 2.33 g 

55 and water: 28.7 g) and 28.7 g of N-methyl-2-pyrrolidone 
(NMP) were added thereto, and the solution was stirred 
at the temperature of 260°C for 10 minutes. After ten 
minutes passed since stopping to stirr, the liquid phase 
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was drawn out from an inner pipe. Subsequently, an 
NMP-water mixed solvent (NMP: 236 milliliter; water: 
33.6 g) was added to the autoclave, and the autoclave 
was heated again. When reaching to the temperature of 
260°C, the solution was stirred to wash for 1 0 minutes, 5 
and after ten minutes passed since stopping to stir the 
liquid phase was drawn out from the inner pipe. This 
washing operation was repeated four times in the same 
manner. Then, the cover of the autoclave was opened 
to obtain a cake-shaped refined polyphenylene sulfide w 
resin. This polyphenylene sulfide resin was crushed, 
and remaining NMP was removed by vacuum drying. 
[0034] A yield of the polyphenylene sulfide resin thus 
obtained was 38.3 g, and it was 65 % of the theoretical 
yield (58.8 g). A residual lithium amount in the polyphe- 15 
nylene sulfide resin was 1 0 ppm or less. 

Example 1 

[0035] I n the Comparative Example described above, 20 
the whole amount of the washing liquid drawn out from 
the inner pipe by the washing operations of four times 
was recovered to result in summing to 1380 g. The 
above washing liquid was cooled down to the tempera- 
ture of 50°C in order to precipitate the polyphenylene 25 
sulfide resin. Then, the above precipitate was centrifu- 
galty separated by subjecting to a centrifugal separator 
to obtain 57.5 g of the polyphenylene sulfide resin stay- 
ing in a wet state. The liquid content thereof was 80 %, 
and therefore the polyphenylene sulfide resin recovered 30 
was 11 .76 g in terms of a dry mass. 
[0036] Next, the polymerization reaction of p-dichlo- 
robenzene was carried out on the same conditions by 
the same method, and when adding the ammonium 
chloride aqueous solution (ammonium chloride: 2.33 g; 35 
water: 28.7 g) and 28.7 g of NMP, added was 57.5 g of 
the polyphenylene sulfide resin staying in a wet state 
which was recovered previously. The subsequent wash- 
ing operation was carried out on the same conditions by 
the same method to obtain the cake-shaped refined 
polyphenylene sulfide resin. A yield of the polyphe- 
nylene sulfide resin thus obtained was 47.8 g, and it was 
81 % of the theoretical yield (58.8 g). A residual lithium 
amount in the above polyphenylene sulfide resin was 
10 ppm or less. 45 

Example 2 

[0037] The polymerization of p-dichlorobenzene and 
the subsequent washing operation were carried out in so 
the same manner as in Comparative Example to recover 
the whole amount of 1380 g of the washing liquid drawn 
out from the inner pipe by the washing operations of four 
times. This recovered washing liquid was distilled under 
reduced pressure to remove 920 g of a fraction compris- 55 
ing water and NMP as principal components. The distil- 
lation residue was cooled to the temperature of 100°C 
or lower, and 1840 g of water was added to precipitate 



a polyphenylene sulfide resin. In this case, an amount 
of water added was an amount corresponding to 82 % 
based on NMP. Then, the above precipitate was centrif- 
ugally separated by subjecting to a centrifugal separator 
to obtain 96.5 g of the polyphenylene sulfide resin stay- 
ing in a wet state. The liquid content thereof was 80 %, 
and therefore the polyphenylene sulfide resin recovered 
was 1 9.3 g in terms of a dry mass. 
[0038] Next, the polymerization reaction of p-dichlo- 
robenzene was carried out on the same conditions by 
the same method as in Comparative Example, and 96.5 
g of the polyphenylene sulfide resin recovered above 
staying in a wet state and 300 milliliter of NMP were add- 
ed to the autoclave for the first washing in place of add- 
ing the NMP-water mixed solvent (NMP: 236 ml and wa- 
ter: 33.6 g) to carry out the first washing operation. 
Thereafter, obtained was the polyphenylene sulfide res- 
in refined on the same conditions by the same method 
as in Comparative Example. A yield of the polyphe- 
nylene sulfide resin thus obtained was 53.3 g, and it was 
91 % of the theoretical yield (58.8 g). The residual lithium 
amount was 10 ppm or less. 

Example 3 

[0039] The polymerization of p-dichlorobenzene and 
the washing operation were carried out in the same 
manner as in Example 2, and 1380 g of the washing 
liquid recovered was distilled under reduced pressure 
to remove 920 g of a fraction comprising water and NM P 
as principal components. The distillation residue was 
cooled to the temperature of 1 00°C or lower, and 1 840 
g of water was added to precipitate a polyphenylene 
sulfide resin. In this case, an amount of water added was 
an amount corresponding to 82 % based on NMP. Then , 
the above precipitate was centrifugally separated by 
subjecting to a centrifugal separator to obtain 96.5 g of 
the polyphenylene sulfide resin staying in a wet state. 
The liquid content thereof was 80 %, and therefore the 
polyphenylene sulfide resin recovered was 19.3 g in 
terms of a dry mass. This was washed twice with 1 840 
g of hot water and then dried at the temperature of 
1 20°C to obtain 1 7.8 g of the polyphenylene sulfide res- 
in. A residual lithium amount in the above polyphenylene 
sulfide resin was 10 ppm or less. 
[0040] On the other hand, obtained was 38.3 g of the 
polyphenylene sulfide resin which was refined passing 
through the washing operations of four times described 
above. This resin and the polyphenylene sulfide resin 
obtained above by recovering amounted to 56.1 g, and 
it means that the resin could be recovered at a yield of 
95 % based on the theoretical yield (58.8 g). 

INDUSTRIAL APPLICABILITY 

[0041] According to the production process of the 
present invention, alkali metal halides can effectively be 
removed from the polyphenylene sulfide resin without 
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nearly losing the above resin, and the refined polyphe- 
nylene sulfide resin can be obtained at a high yield. 



1 . A process for the production of polyarylene sulfide 
based resin comprising a step of washing a pol- 
yarylene sulfide based resin in a softened or molten 
state with a mixed solvent of an aprotic organic sol- 10 
vent and water, wherein the polyarylene sulfide 
based resin partially dissolved in the washing liquid 

is recovered and reused. 

2. The process for the production of polyarylene 15 
sulfide based resin as described in claim 1 , wherein 

a recovery of the polyarylene sulfide based resin 
dissolved in the washing liquid is carried out after 
precipitating and separating by at least one select- 
ed from cooling the washing liquid after washing or 20 
adding water to the washing liquid. 

3. The process for the production of polyarylene 
sulfide based resin as described in claim 2, which 
further comprises the steps of adding another pol- 25 
yarylene sulfide based resin; and washing with a 
mixed solvent of an aprotic organic solvent and wa- 
ter in a softened or molten state. 

4. The process for the production of polyarylene 30 
sulfide based resin as described in claim 2, which 
further comprises the steps of crushing the recov- 
ered polyarylene sulfide based resin; 

drying them; and 

reusing in the form of powder. 35 



Claims 



5 



40 



45 



50 



55 



6 



BNSDOCIO: <EP. 



.1550685A1_I_> 



EP 1 550 685 A1 



E 




CM 

UJ 



O 
0. 



BNSDOCID: <EP 1SS0685A1J_> 



7 



EP 1 550 685 A1 



INTERNATIONAL SEARCH REPORT 


international application "No. 




PCT/JP03/12667 


A. CLASSIFICATION OF SUBJECT M ATFBR 




Int. CI 7 C08G75/04 





According to International Patent Classification (IPC) or to both national classification and IPC 
B. FIELDS SEARCHED 

Minimum documentation searched (classification system followed by classification symbols) 
Int. CI 7 C08G75/02-75/23 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 



Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 


Citation of document, with indication, where appropriate, of the relevant passages 


Relevant to claim No. 


X 


OS 4748231 A (Afif M. Nesheiwat) , 
31 May, 1988 (31.05.88), 
Claims; examples 
(Family: none) 


1-4 


X 


JP 10-507223 A (Hoechst AG.)/ 
14 July, 3998 (14.07.98), 
Claims; examples 

& DE 4436636 A & WO 96/11968 Al 
& DE 4444247 A & DE 4438447 A 
& EP 785962 Al & US 5994416 A 
US 6069181 A & DE 59506488 C 


1-4 


X 


JP 6-192423 A (Phillips Petroleum Co.)/ 
12 July, 1994 (12.07.94), 
Claims; examples 

& CA 2101409 A & EP 594189 Al 


1-4 



fx] Further documents are listed in the continuation of Box C. See patent family annex. 



f Special categories of cited documents: 

A" document definin g the general state of the art which is not 

considered to be of particular relevance 
'E* earlier document but published on or after the international filing 

dale 

'L M document which may throw doubts on priority cJaimfs) or which is 
cited to establish the publication date of another citation or other 
special Teason (as specified) 

"O" document referring to an oral disclosure, use, exhibition or other 
means 

F* document published prior to the international filing date but later 
than the priority date claimed 



T later document published after the international filing date or 
priority date and not in conflict with the application but cited to 
understand the principle or theory underlying the invention 

•X" document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

"Y" document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such 
combination being obvious to a person skilled in the art 

"&T document member of Lite same patent family 



Date of the actual completion of the international search 
18 December, 2003 (18.12.03) 


Date of mailing of the international search report 

20 January, 2004 (20.01.04) 


Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No. 


Authorized officer 
Telephone No. 



Form PCT/ISA/2 10 (second sheet) (July 1998) 



8 



BNSDOCID: <EP. 



tS50685AU_> 



EP 1 550 685 A1 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP03/12667 



C (Continuation). DOCUMENTS) CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



JP 5-43690 A (Tosoh Corp.), 
23 February, 1993 (23.02.93), 
Claims; examples 
& OS 5360890 A 

JP 61-228023 A (Kureha Chemical Industry Co., 
Ltd.), 

11 October, 1986 (11.10.86), 
Claims ; examples 

(Family: none) 

JP 2002-533546 A (Phillips Petroleum Co.), 
08 October, 2002 (08.10.02), 
Claims; examples 

& EP 1171511 Al & WO 00/39196 Al 

& OS 6201097 Bl 

JP 6-192424 A (Phillips Petroleum Co.), 

12 July, 1994 (12.07.94), 
Claims; examples 

& CA 2103628 A & EP 594186 Al 

& OS 5374709 A 

JP 5-186593 A (Phillips Petroleum Co.), 
27 July, 1993 (27.07.93), 
Claims; examples 

& CA 2072165 A & EP 520370 A2 

& OS 5354841 Al & KR 189767 B 

& OS 6281326 Bl 



1-4 



1-4 



1-4 



1-4 



1-4 



Form PCT'ISA/210 (continuation of second sheet) (July 1998) 



9 



BNSDCCID: <EP 1550685A1_I_> 



